Inactivation of G2 checkpoint function and chromosomal destabilization are linked in human fibroblasts expressing human papillomavirus type 16 E6.
Chromosomal stability was linked to G2 checkpoint function in human fibroblasts expressing the human papillomavirus type 16 E6 oncoprotein. Soon after expression of E6, cells displayed an undamaged, diploid karyotype and normal mitotic delay after gamma-irradiation. As the E6-expressing cells aged through their in vitro life span, G2 checkpoint function diminished progressively. After 30-70 population doublings, 60-86% of the E6 cells displayed defective G2 checkpoint response. This attenuation of G2 checkpoint function was also associated with radiation-resistant cyclin B1/CDK1 protein kinase activity. Numerical and structural abnormalities of chromosomes developed in unirradiated E6 cells with kinetics that mirrored the loss of G2 checkpoint function. A significant correlation between inactivation of the G2 checkpoint and acquisition of chromosomal abnormalities was found, suggesting that the G2 checkpoint represents a barrier to genetic instability in cells lacking G1 checkpoint function.